both the nucleation (p&1) and the expansion (p& 1) of the TFCD.
In the initial state the smectic layers are parallel to the cell plates (homeotropic alignment of n). The magnetic (H) or electric (E) field is applied along n, i.e. , along the vertical axis Z.
The layers are distorted inside the cylindrical volume with radius a and height h. The two principal radii of layer curvature, R t and R z, are different in sign [10] : R1 = r )0, R 2 = r -a /sinO & 0;
here r is measured along n and varies in the range [g, r,"], g is the smectic coherence length and r, " is restricted by the finite cell thickness, and 0 is an angle between the axis Z and n. 
where p = a/h and L (x) is Lobachevskiy's function [11] : [7] . It is worth
noting that the barrier problem should also be intrinsic for the field-induced dislocation instability [5] ; moreover, since the dislocations considered in [5] are straight lines rather than closed loops, the barrier is infinitely large.
The problem is thus to find the real path of the macroscopic TFCD tunneling. An apparent solution is that the nucleation starts from a nonuniform state with nonzero elastic energy rather than from the ideal uniform structure. This assumption was used in Refs. [13 -15] to explain the experimentally observed TFCD formation at the particular sites of a cell that are probably connected with local inhomogeneities. The nucleation was observed also at instabilities of the Sm-A -isotropic interface [16] .
Moreover, observations [17, 18] 
Equation (10) (11) In principle, the last equation can also contain an additional field term because of the tilt of layers (-l/R) in the vicinity of the inhomogeneity; however, this term is negligibly small (-p ) for R «&A,h. We also omit the possible anchoring term describing the reorientation of molecules at the boundary of the irregularity, since it is proportional to p .
Comparison of Eqs. (7), (8) , and (11) further; if p" (H)h )R, it stops at a =R. Equation (9) shows that the irregularities with lateral size as small as R =1 pm can satisfy condition p*(H)h &R starting with fields = 130 kG; this field is smaller than the threshold of the undulation instability (=200 kG for the 100-pm cell [6] ). In fact, in real cells one can find irregularities that are even larger than 1 pm; e.g. , the spacers fixing the separation of the cell plates and the oily streaks composed of dislocations [18] . The remaining problem is to fill the whole cell with the new phase, i.e. , to consider the TFCD expansion when p ))1.
The behavior of the free energy hF differs principally for p »1 [ Fig. 2(b) ] and p « 1 [ Fig. 2(a) ], because of the confined nature of the system (fimte h). First of all, the volume of the completely reoriented layers for p))1
scales as a h [ Fig. 1(b) ] rather than as a [ Fig. 1(a) ]; thus the driving term sra hy, H /2 is now proportional to p rather than to p . Furthermore, the layers in the TFCD region are practically completely reoriented along the field [ Fig. 1(b) 
The thickness dependency H, "-I /&h coincides with that found experimentally [7] . The saturation field does not depend on the bulk elastic constants K and 8; however, the anchoring strength S; might be related to these constants. Equation (13) [21] , vortex nucleation in superconductors [22] , defect transitions in nematic droplets [23] , etc. Among the listed fields, a detailed experimental study of the tunneling through the barrier is especially convenient for the Sm-A phase, since the transition from the homeotropic to the TFCD state can be easily detected by polarizing microscopy [7] .
The expansion (p »1) of the new phase is governed by the balance of the field and the surface anchoring energies. The last circumstance allows the quantitative study of the anchoring phenomena in the Sm-A phase and, more generally, the effect of the intrinsic surface anisotropy on the growth pattern during the first-order transition.
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